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(54) MOTOR SPEED 
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EQUIPMENT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a control method 
provided with a current 
compensation means which can 
avoid the influence of external 
disturbance upon motor speed 
without depending on the gain 
value of a current amplifier. 

SOLUTION: This method 
controls the speed of a motor 
by using a control equipment 
having a current control loop for 
controlling an armature current 
IM as a minor loop, to a speed 
control loop for controlling a 
motor speed. The estimation 
value of motor torque is 
obtained by multiplying the 
armature current IM of a motor 
and the nominal value KTn of a 



characteristics of the moment ^ 
of inertia JM of the armature 1 4 
of the motor is simulated and a 
differentiator 23 is constituted. 
From the above estimation 
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torque constant KT. The inverse 
model of integration 
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value of the motor torque, the 
estimation value of the motor 
torque obtained by 
differentiating a motor speed 
detection value by using the 
differentiator 23 is reduced, 
thereby obtaining the estimation 
value TdO of external 
disturbance torque. By using a 
proportional differentiator 4 
constituted by simulating the 
inverse model of a current loop 
and an amplifier 3 having a gain 
equal to the inverse of the 
nominal value of a motor torque 
constant, specified operation is 
applied to the estimation value 
TdO of the external disturbance 
torque. The obtained value is 
adopted as the compensation 
value AIC of a current command 
value. 
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(54) [#*j<7>4sao t-^?im9iw^&^-^^{iEffig«i®0 

(57) [gft] 

*-3M-\fl)^aL(DiKSSIsiaT&**3Saffl*«€ 
%-M««M*r9iUM*Jlr-7l= 

3|lJ;y*-MJRttfflffi«»aLrf3&tlfc. 

muxdhmssbut. ^gLhJi/C7<o«i3:fiBTdo$* 

« 3 fc|= J; y, *HSL h (DfiEfiS TdOi=RifS<D»S 
25 




* - Jl/- 7 k L T k L Tfc 3 <DHft£S Sffl U 

mZMl HI/OflH^fSIZFtfEoaSSML*: 
ffiS^3tf6<&ff ^ QMfflffi k r * <: k . 

l=J:ytt«**«li&«r*J:dl=«J5SU 

dtttt k ^ - 5 h Jl/3;E&0)£flr.fil <DS& 0) VSfS 

*tu *-s*tt*««PJ»y*«s*i»Jb-7S7 

- - 70)3 tr Jb€&IS L T tt t9]i»£8 k tt 

**ssffi^ffi r * c fc t y - 



5l* s ttW-y-fVKp k> tt£4M'VKI fcttt-sTl* 

€5S}g^fii j ref r& y, Jiass8T^3fi*i«fiSA i c 
cooos] wte^fii i e ttiUQSssii^y. 

1 OM* «ISit*aifiS(J>ft^£&ic Ufcfifi kfiDS * ftfc 
f*, SilWioi:^*^ rVr3:a)^]|ZJM? 

[0 0 06] t-3itt. 3fl)W-fV5 

[0007] ttE^-sitfsit. «asas^kUT*« 

MSSlM. ^-3&£wM 6iaWj**u SfcAtlkL 

m tt. >»»5«4iH6?Bf2(Diii:iMi^MiDS«7 
l=J:ySUMB+ttwrtt 6>&iBS*:fc*. 
Cooos] @7|i5?y^ahJl/0*7*f-^2rtt. 

Tn C&^On ttfifrfiinom i n a 1 1ST, JUTE 

1 0)^ShJl/C?0)^3:fiBk^3!lD»S2 
0)Hl9<DH^f£0)££#SLHl/9Td (DfiSlfiSTd 0 
k LTTE»1<D«T*«>** »d«2 3TI«-3i 
(Dllii^l 4 0)1Stt : E-^ V h JM O^^flSJK^kr 
5« jK. »1IH3L»T. sl*7 77a3M»rfc *• 
[0 0 09] 



[0001] 

[pe^ojgy^^^B 5 ] ^-3iz&Qfi* 

iML HI/9 CHS L CO«IS:fiSllSTJ?^-5^(D!e 

^fflsttmy^-soaftwattajatf^-^a m 
wgsizigiy*. 

[0 0 02] 

<cffias*«!>wjaii*wj»€S8ay*fc«Di=» wi. rats 

h*^«l±*1***afcLT* »ffl.*7tf-'tMJfl 

L/=flDJis*'j^ wis * ft r i»* r p «av - 

m¥^«^J hU^v7^tt <^J5t3^9^ 27B) : 

Ptti (1 993$3^25B) 57M7l)M59p» 
[0 0 03] B7l^iy7Pv98IEg : ftJn^TS5KM% 
IttWy*. Hftl«l*«MJ:yaS:&*ft«MHM> 

flSwref tt. fiQSH7lZ.tU^- J 5)iS»Sai7^wfbk 



[»1] 

[0 0 10] tlZ. *«t)/=^5LbJlOTd 0fSS!fiST 
do £!T*iByj:3II, CO)^ILhJl/^Td (OfiSlfiBT 
dO |Z. H?«l»3|ZJ:y h^C^SCKT (J)£tft:fiSKTn(D 

a Jo «MIS«el=J:y«iiHB^flir«f kflDST^C 

<c«sa^fifi ic k LT-awjy*. 

[0011] ^a.hJH7*7«f-^2k*il*3fclzJ: 
y*«fc*3R»fflffl Ic |Z<ty, «3S!B^«8 I ret CM 

M (s) tt. TE»2fctt*. 
[0 0 12] 
[©2] 



%(j)= : — *aLl / - 

JmLs 2 +J«{R+K a )s + KtKe 
Ls +R + K A T 

coo 13] i c iz«fcytB«Lfctt£o)* 

M*fiS> ret »tf*MLHl9Tdd>&^-$n 0)^- 
CO 0 1 4] 



. *a*z w 

J M LsUj M (6K A +R)s + K T K B 

Ll±£ Ti 

JmL s* + / w (flr„ +fl ) s + ff r *£ 



[0015] »EtBffiffiA I c iZJttJWMB+tt Iref 

[0 0 16] *fc % ^SStifcfiSA I c |ZJ:y«3SI6*fiS 
Iref &m Lfc«£fl)*3Sli^ffi I ret fr**-3>£ 

jt«M ^ro)fc555H^iis ft 3 (Dsns rfc 

[00 1 7] *a|Z*JL»T, ttEMIr0»RKT 

fifiji«hfc«.$ML<&2:Tfttt, &3|Zfcl}5&li 

^fifi I ret ft^^-SJtJSwM t^COfciSHHfeco 
M (s) fclftSU^ifCJa*. 

[0018] |b|«iz % ^SrtSttfiBa ic izjywsn* 
fig I ret ttBff l,ttl'ttftO)#BLHlr9Td 

i<Da«ai73o»M ara>eMi»tt. &2£2js 
5isscoM ^ro)feafMi^iJ&3S2ie y, aeut 
[0019] SSirtfiflMfia i c WUfflHLttl^i: 

Si Otftf'fVKA fr&232JS <D£?|Zfc 50)T\ ft 

[0020] «BS&»ffiffiAie |z«fcy»«l,fc« 
S<DftSLMb{?Td ^fc^-S 1 0)^-3 iI£<oM 17 

Ofltf-fVKA AiafttfLWDT, *SLHI/9Td 0)*- 
SX&uM |z4**iKSdH»*<tt-3 7l»** 
[0021] 'ftr>T* *ffl.HH7*7*f-/12lZJ:y* 
«Dfc«3K««fififl Ic |Z«ty*3KIB*fiil ret «««T 



[0 0 22] L#U 0)*-$i«J8<dM 

izasrst. ja«izisL*ry-f^tf*s<«*<DT. 

«*|Zfct @8|zsr*dlZK*M&fe«H-3lgi3iJifl7 
[0 0 23] ftgLHl/9Td (BfiEfifiTd 0 £3£<&$?5 

2«bb seism trm?*. ?ftaj*=hfc^-3 kd 

V*»-3*«»2 1 IZA7D U KTn« LTf#fcfi tit 

ajs*ifc*-35i«wM t^. pie* 1 4<D«a*-> 
iSiB^con fc ss* uTf#/=ffio)^-f yzm-wmn 2 s 

IZA7D LTs eoFI- JHnffLT»fcfl«lOBSe4|ZJ: 
yilOSU lJDSS&2 4 0£ii73£. ^5ffJaiSftojF1^}#^ 

tfltilil? 2 e |zA*U IS BUGS 7 2 6 

0)iii73i:, «tlS2 5Oiti7Di:0)^$llDSS2 7rSSS 
U ta)itirt£ftSLHI/2Td <J>*i:*:flSTd o fc 

[0 0 24] 



[»4] 



s + ujr i 

[0025] ^4|z^r<tdiz, HdiH*«tt-3tB«GI 
iS7 < its 2 erfltrii Lfc^iL Hb^ =t7*f - ^ 2 fct 
?a^S2 3^fflL\r*^/=^SLhJi/{?Td *»nz 

[0 0 26] Cd)^SLhJl/<7Td 0)«l3:fiSTd 0 h 

)l/5S!feKr <D^ft;ffiKrn(D^&i /Krn£<7M vizie 
"l»3izj:y i/KrnfSU*3S«fflffiA ic ^SiiiT 
tir, WttfffifiA ic «ioM8izj:y«am 

^ffilref kllOSr^CtlZj:y, ^55l&^fiB I ret £ 

fgaiiJS7-f Jt3 2eo)>iitifjaifig[a)Fiiis'jaiwa 
fl)@effl»a!ij:yfc*&<* tfc. y^^o^P^si? 
^^<td.iz, r^^rfi7±?<S5:Ttiid!. 
Td (DHISfifiTd 0 ©»fttt#*t|z**<tfy, *Stt 

[0 0 27] iJ9|zg||ISlZ^aU-S'aV^f7- 3 /=^ 

^msssr* 0 9izjsr7Pv^ttmiz*)L»r, s:^ 

ttttl^tl, L= 5. 7mH. R=180 s KT = O. 
183Nm/A, KE = O. 183Vs/rad, JM 
= 3. 06xlO-5kem2, wF1= 1 x 1 04 rad 
/s, KA=32, KF=60, KP=3, KV«1. 



CO 0 28] 01 O\tmZ7Qv0m\Z&^>lsTilr>tz 
l/*aU-S>3V<DlSST» V. ®mz&>?®® (se 

c) . aai=^-$n ommm ( r P m) atf^-s 

$55^*7 (A) rf«tirif urs *-2*2 
^-Siftll-^ ^-SaSi&ffSO. 5#|3#gLHb9T 

Coo29] gii ilitttg^ftrl^fc^-S i£s 

[0 0 3 0] (B U t-5ltt1 000 r pmT-SlWil 
liLTteU, Hi itt#8LHI,9Td €Ep]ffl. KiSbfc 
kSO)**wLTL»^ ffl5=-Sfcfc*a.Hl9Td fP 

ftDH 115*31 5 0 r omO)[!$E&JgtST. hJUOTd 
[0031] 

Td ©HMTd 0 |=J;y«JMtt Iref ffiffiLfcffJ 
ft & BP*, ft 2. ft3(J)#gLHl/9Td iife^-Sa 

so>m troftis^ftwM (s) zttnrztmzji? 

1=. *3&i*ffl I r«t S««r*fc» #3LHl/2Td 0) 
|g*tt««LttU«dfl) (Ls+R) / (Ls+R+K 
A ) fSfctfy* ^5K*94aSSi oo><5f-f VKA d)ffi€*S 

[0032] LftiLttftiiD. Of-fVKfl S*5<rtllJ 

*'i»ftd3 3 FS3Ei=tt*cfciiaaiitti=W6/i l T« -sr. 
JStfft y, B-dT. *2LHl/9Td ®ESO)fliEI=feP£ 
[0 0 3 3] *i8Wlt±S2lieir«*T. 

[0 0 34] 

UTk bTJS a>m»i5«JR l»fc^-5 0«l & 

«nt9»©fift«fc«ii;r»6tifc^-s Hi/9 
»tt(Da^?jtsm«LTtt*«i*«i=j:y 



UT\ ^Mlr9a>!t5:ffl«*<fc MHlr-?*)!**? 

«PfflO)5«a)^v*BT>*iH«kl=J:y. *HB*fl> 
Jl2d)tt£fil=M2:a)3(S%n Lfcffi**8Sffi*1K(D 

CO 0 3 5] I5*J5 2££i<J)£9il*. 15*15 1£30)£ 

fcl=J:yttM»3«tt«r*J:3l=«rtiU C<Dtttt 
^^««tiSfc irjt y. ^se^n Ml/9 cwtSffiliRffS:*) 

CO 0 3 6] |$*I5 3=eSl(J)ig^li, 

triis«su« attwaas fc a> & <c **ssra*tt 
[0037] ii*i5 inarnQftdnttttToHiyT 

?jif«««LTtt««d»izj:y^-fiifl)a*«ffl«* 
^ z. <j>^^mm\zj: y ^J6^ffi »i« c 1 1: 

[0 0 3 8] IS*I5 2CDftfflttJUTC05jyT s ^ *♦ BP 

«lt J: y*-5fl»t*t«ii*«a«ur 

Jl/^tDfi^fi^ |g«ii5fl7-rJl;5fc. fcDS»lzJ:y« 
lZctyttWtt«LTM««ffl««. C0)*5R««fifi 

i=jcy «tt»*o*««T*cfci:j:y, ^SLhJi/^o) 

[0 0 39] 15*15 3©f*fflttJUT(Day?fc BP 
[0 0 40] 



[0 0 4 1] [Hffia)Jg!£i3 
*♦ 

[0042] mi irSTSa*0)JKaSl 0)t-5i 0)J$JS 

MiSSI!. H7l=iSTaE*W0)«JSSI=llDitT. «T5E« 

[0043] SQfcomE 1 fl)t-5 1 tD&J&frjfci^Elz 

Siybfc. 3<Dffi*ltl*, fom£2 2|ZA*£ft 

[0044] MiejiDSSi2 2a)ai^r<R zmzi&Tdo 

\t. Hl/SE&KT CO&frffiKTnCOg&l / KTnCO-7" -f 
SS^lr- 70)^^5= Jlv£*SISLrtf5ttlPJSSi3£4|zA7D 

[0 0 4 5] (ftjfl) Md^aM <D*-3 1Q3MI 



a*?«r«««LTtt*»**23izj;y. 

com **3LT»fc*-* Hi9©»:stfafc*ffii*Ta? 

[0 0 4 6] HB£*tlfcrta.Ml9Td (Dfi^fiBTd 0 

3C0tfi73li. Td 0 /KFn= ( Kin • I M - JMn- wM 
■ s) /KTnfctty. Mfc-7<DiMyJl,S««n: 

[0 0 47] *L7\ ttWad»4<WB*T-fi 5^2K*i 
[0 0 4 8] 



[»5] 

C K A K U 

[0 0 4 9] tfiSMKilffiA Ic \tim%iB\Z\-h2 
tu Htt+ill ret kftDS*tl«f feMSKtB^fi I c 

[0 0 5 0] HtEft97A$n^<BSB*Mtta 1 e « 
JftU 11 ©«rfl:»^l^T#«>fc*a««ffil ret R 
CMSlMl/2Td tf^-3IiwM aroMciSfl&oo 
M ( s ) ttTie*6ktt^ 

[0051] 



[ft 6] 



* ; w {(L -l„ ) ^t. )j *♦/„ {(# ♦*„ ) ♦* to ♦*« )|t 

/« (ft :4m ) +SL a ]$ *+J* (<* ) 4« to +*n )}* 
4* *T* 



[0 0 5 2] ttC Hl/SE&KT fctCOfifipfffiKrn* ft 

<S£y;hK. ■»6iz*ii«6i»i ktty. afc. l 

- Ln &tfR-Rn fe*«Ofctty. I 
ret jFpfc^-SfcjKtoM a rCQftSKi&toM (s) IJT 

[00 53] 



[&7] 



and) 5 



fc«£o>85iJp fc^ffirfc y, #3LHK?Td 
[0055] (MR) Uffio^agi |zj:tm. HIXL 

*^/=^SL hJl/OTd CDttSfifiTd 0 ^ ^5RJl/-70) 
iSftffl Krn<D5» 1 /KriKD^f-f V*»"3*«l 3 |ZJ; 

y. tt«Mur*«fca«. ie 

^SfEli^rffi I ret IZfiD^. «fc<E*3S*fi^ffi I c t T^> 
Cfc|ZJ:y, &7 iZinT «tdll, ^SK^fitret |Z** 

o a) >m v««so* (oraa a>« i^iifisiz r ^> c t 



[0054]»7H WgeiR3|ZfcliT, B 1 fc L 



coo 57] mm<omm2\ztsoz. wai^ta 

«SS I u lihJb^^0)£ft--fiBKTn(D'irH'V^^l9«ta 
»2 1 l=A*J**l*. 1 (J)^-9JiJgo)M tt, * 

-5®tE^<J)t8tt-€-^ Jfcht1g«iiia7-ril;5 2 
6<DiiMfflSB»o>Flt©«S'Sf-i'VI=»-3*ifi»2 Si: 

as^jfctt. Jo«»2 4i=A***t ftos*2 4 0)ai2itt 

aWfflsS»coFld>1S*aa7 -f JL5 2 6|lAtl*n^ 

[0058] **iz. s«aa7-r'^5 2 6©ai^fcjs 
ss2 70)ai^r^ ^fiSfiSTd o a. Hb£Zfta>£ 

ftflS KrnO)S& 1 /KTnO>tf-f V*» 3 IZA* 

[0059] ttM»£*S4 2rHL 

Wfffl3BIRci)F20)«S*3S«'liHlOd)>f-fVKfl T».L 
fcfccoF2- Ln/KA Vl=B^*«H 2 8 fc, « 

mum oow-tvka 1 mrtk^ 

fofiSRn kCDtt=£«5S«'SHl OOif-fVKA TM.ltz 

A^*ft*, 

COO 60] WieJSiSSS2 8 0)ai7lt«1i«2 9(Dai^ 
kliHD»»3 0i:A**^ llDS«3 0(Dai^tt>geirJa 
iBS^o) F20)I5*3jJjS7 Y Jt/3 3 1 iZA^Sft** 

[0061] *fclZ t ®^igja7YJl/5 3 1 <oai*k* 
ii»2 8(Dffiflkl*ifflS*3 2l=A?3**U CCQADSSS 



3 2fl)as*, bp*. ttwia«B4 2a)ai*i«2s«iRfifi 

8fl)t,d-*©A*l=ttttW«**5^fl)«Stt«ffl 

1 ret tfA*>*th fiDSS8 0)iii^lifiDSIS9/j:Jll^tl 

[oo62] utm) *a»fl)jgS2i=fci»r. 

1U)*«*«B3Sl M fc, 10)Hl/33:&Kr 0)& 

ftfflKrnk*BUTf!*fc*-3 MW0»t3:ffifc. 

2 1 O^-S&SoaM k, ^E-^tsllE^CDtStt^-yV 
h 0)2fr tiB J fch t ISQiiia 7 -f Jb 3 2 6 OiiBffJSiB^w 
Fifc«SUTf#fcffifc£ilDSr*. 

CO 0 63] tLT. C<DttiaUT@^fifil=jSllrJasB§ft 

«Fifl)tg«aa7-fiiS2esftffl*'efcTafcffl^ 

fc, ttaiLAz^-^SJgcoM k*-9lsllE*d)«ttt- 
yVh 0)&ftflS J Mi tmiB&7 4 11/3 2 6 <DigtUrJS& 
»coFik«iil;rf!*fcfifi«ifiSL7\ JMLHI^Td© 
HSfiBTd o **e&*£fctt, HslzSfrttJWlkHl; 
rfc y C0)tfi£0)2SStttfie&4ktt** 
Co 0 64] Hte**ifc#a.Hlr9Td ttHIEfiSTd o 

It. Hl93:»<&£f*ffiKrnO)i*» 1 /KrnO)^^V^ 

B^i83l:Jtyi«8r5:'l:i:J:y, £<DiB'iiS3 

0>ai7^tt* Td 0 / Kfn= coFI (Kfn • I M - Jkh • to 
m ■ s) /Km Cs +o)Fi) fctfy, «5RJl/-7<DiS* 

yJt^SLTtt*ttM»3S4 2|=A***l*. 

[0 0 65] fciz, @2£$P5UTU:ftJttaS4 2a)fs 

aB8»€!tSr'*fc. «F2/(«+»F1) ■ (Ln s + 
KA + Rn)/ KA tHY)* Ctl MSB Jlr- 7 0)S ^ xJl/ 

MS urttMi 1 usTttwa** 4fciBiwfl3fi»o> 

Fl 0)1g*3aa 7 -f Hr 3 2 6 <J)#ftaBfl»0)«IZtf o Tl* 
*. tt^T, W5eikt?]^S4 2 0)£li^T : S *«3S«iK 
m Ic ttTlEHt8T*«>*Ztfl5T**fcftU «« 
^V33 3V*a)£MB£Ln , «tt7ttttQ21M 

CO O 66] 



/ 



[&8] 



[0 0 67] tise«3fflEfffifi& Ic tt. ADS&SlZA* 

c fc LTMS*9|::>3§&:h*« 
[0 0 68] t4IgtSi5iaa7-rJl3 2 6 0)JiftifJjeia&a) 

Fit. tg«aa7 yjI/3 3 1 cDJi^jaisiacoF?^^ 1 ]^ 

Jb9Td ofiS, &tf*i3ittSrcfi2A l o CDfcStDiiftl* 

*tt<, ^xMttftSA ic k Lz&sz&mizb&m 

[0 0 6 9] ift. iSUlrfflsfi»»FU coF2tt. 



|5]-rfe^^^rL^Tfc<tLV «S«fllfiiA Ic £&5 
kT^«, VXIB^fl I ret a C&MLHIr9Td d l 6^E 

-3a«o>M a7ofiaB8»tt»7 k«u. »30)5si 

is fc*Luk*^7ft<, *3l:feUTfi«iafc 
t&^0)S5U3 k^fffikr© y, *f3LhJl/3Td 

3JiJgo>M t r-cr>ii.&ffiikz$> ^&30^2ie iz^^r 

[0 0 7 0] H3|ZSgP?.|Z^$ a U- aVSfl-Dfce 

ttmsisr. as»tt^*ftijfc^ii;< **iftu l = 

5. 7 mH, R= 1 8n> KF = O, 18 3 Nm/A, 
KE = 0. 1 83Vs/rad, JM = 3. 06x10 



-5kgm2 . <oF1« 1 x 1 04 rad/s, KA = 3 
2 V KF = 6 0, KP = 3, KV = 1 . 7 2 x 1 0-2fc 
U Jtfc. <*>F2= 1x104 rad/st L/t. 
[007 1] 04|iffig27P;'90|Z£-3lO<rt7 7>*:V 

*£&&£r pm, ^-2^35ft6£7V^:P (A) 
T^Ur& ^-5 10)52^10. 2»r0, 3Nm 

0)*££0)*aHl/9Td £*-36&|z4;L JBIAtt 
0. 5#r*ffl>JL9Td SfciJS ofc«^(DV$ a.U 
-V 3 >7S5 

coo7 2] (S]5iiii$ies:»rs*t\^^-5i 
UT-*»ufcfc*fl)«wi» ; c-5fl)*>!!ifiBr» *• 

51 <DKSJK« r pin. $&%L<&*7 V a:7 

ffiU ^-5 11*1 000 r pmTEttlslfcLrfc 
05li#&Hl/9Td £epttk K5*Lfcfc&0)*« 

[0073] 16, H7ft>&qfl£A>ttJ:3l=. V^aU 

a vis* kiamt ttJ: (-RLTfey, a /=» 7 
Aisrfcfcy*WLhJir9Td $1 okium 

[0074] *mm<t)Mte2T-\t. mzttm&$& 

42^16 iZ^rHKW lz^ r J: 3 lz£It 4 fld)StS« 

jbsfc LfcfSL ? * Ji/ v? * Jb7 a t v 

[007 5] *fc. ftELTSfcfcrtSLHl^Td <J)ft 

fc. HI/^S&KT (D£fr.|iSKTr.a)3&1 /KfnCD'TM 
V*»-3*M3fcl=J:y, tt««*LT**fctt** 
SSIifHfiSA I c fc tr^SKJi^ffil ref |ZfiQ;L Sffctt 

«»B*ffiic fcT£cfclz«ty, jft7iz^rJ:dlz, 
Mii^iffiiret izttTS^-si a)jc^^tt^js;<r 

<a*EifififilzT*Cfcfiir^ tfc**LHI/2Td 6>£ 
: E-3liJScoF1/s k 0)SS : E^T»Er5Ci:6>r 
[007 6] COZfctt, Zl V tfi- $|ZJ:*V£ aU 

-vav, atfS6»r«ss*nfct*>yTft tfc* 
ttiett&J»££4 e«fi«Bia7<ilr$a 1 fc*M2 
s, 2gtffltt«32fci=j:y«jrtLfc<D?, y-f^o) 

[00 7 7] 

[£Ucottm] UJtmLfc*»!l=J:*itt. «M- 
7<D«tt£««U MLMIr9*7tf-/UDtttt«A± 



[0 13 *»Ua)$nia)E35i ©»JtH«ST7n v0* 

01= 

[02] *KM0«e)Sfi(J)^3S20)7nv5»ISlT3& *. 
[03] S6»0)JBSS2l=»-3?^iU-S'3V€f7-D 

[0 4] ©3©«Jifil=S^*^^aU-^aVSf7-Dfc 
Ce5] SIBfiCD^S2lZS^&, P)-0)^-5!£2£S3 
[0 6] ^^CD^.^2O)bkW»^S(J)-W : £if>T0»f8 

rf0r& £>♦ 

[0 7] a#W0)7Pv9ttEl76 *. 
[0 8] ff*«0)7Py9JHT6 *♦ 
[09] ffiftWlze-SS^^aU-VaV^fiofcajft 

[0 10] 09<D»rtHZS-3?V^iU-VaV«f7^ 
C0 11] n-d)*-<S*2SiMa 

u -75^ftst i?£B$f7?fc«jwjaft®xnia 
m^7f>r0r^ 

1 t-S 

2 #SLHl/9*7tf-M 

3 «M 

4 itm&ft 

5 tt&jfcSS 

6 i§Jg^3*§lis5 

7 ftDSS 

8 ftDSS 

9 AOBH 

1 0 ^^itiH 
1 1 MLOES&S 

1 2 aaa««ic« 

1 4 P^ET 

2 1 «M 
2 2 ftDS& 
2 3 

2 4 JlDSS 

2 5 tgi!3 

2 6 fg«jlii7 -f Jtr5 

2 7 fiQSIS 

2 8 IfiltBS 

2 9 «M 

3 0 ftDSS 

3 1 IS^tliafl? -f 

41 ^ahJ^*7*f-^ 



4 2 ttfrJi&SS 
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(ipa) 120th 
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(W) 1200 



(A) 





[*«HuE8J 
BilErtS] 

-fit MW3tl[a)iaftttfl)»*fl)^-f v*»-p»«»t 
■?if iSHfc |r<ty. Mie^L h Hr9 d)ttMI=iiS:s:o)» 



HilE^ftJS IS] 5£W<nimK3lW 
[0001 ] 

[0 0 02] 

ttttaaftMaiif»**«p**a«fc«>i=. tit* 

mfftiffj MJ**7;itt (^3$9^27B) : 
Pttt (1 9 93^3^2 5B) 5 7^159^ 

[0003] e7|=sr7Py^»ia : £ffl^T?jg*ffJ€ 
5li, ttWtf-fVKp ttd<f-fVKI fcS8^,TL» 



[00043 it&J«£$S5 0)airtUL *-2i|ztfT5 

«SS!g^a I ret Tfc JnS*8T*3S»«fflA I c 
[0 0 05] <§SKIB^fiS I c ttADS»9|=J:y. 

1 <D«OT«2stftft<B<D*re££ti lit® fc * tifc 

& ISWHBi 0|ZA732tu p/rS^^I-W* 

tu 1 ooiii^r^-^ 1 shut*. 

[0 0O6] li, 3 0)H?'fV9 

cot ur^Bjtr^ *♦ 

CO 0 07] lfi>6tt. teiiiiii^fcL 77*88 

T*3LHI^Td jWSftTS. 10)*-Sa&<* 

mi*. iifi»a«4es6Tp/fa:o)fiai=M$tiaDSft7 

[0008] IU7l=iSrMLh^*7V-M2Ttt» 

Tn (5*5:0) n li&ftftBn om i n a 1 ttTW 

ffl^tlfct-SiSJRcoM spiral 4<J)1tt* : E- 

23|Z«ty % *-3£E<oM £9»3 LTft 
iO)«£Ht$<&HKffifc«itt]»2 2|lA*jU -7> 

U^TIEUM 0*CT*«*. »*S2 371*^-5 1 0) 
BE*1 4 0*ttt-yvh JH 0>&fofiS JhhfcT*. 

& ftiizjsnr. s 1*^75 aas*?» *. 

[0 0 09] 

am 



44) = — *r / , 

. ft* r 

[0013] «S8»txttA ic izj:y««Lfc»6fl)« 

SKJB^fiS I ret atf»fi.Mlr0Tda>M-Sl CD^E- 
SjSJSwM 5 TQfsSlinKuM (s) I*. Tieft3fc/<£ 

[0 0 14] 
[ft 3] 



7c 



06 B *Tfl/*r4%* 



[0 0 10] ttT. #e&fc#a.MI/{7Td OtffEfiST 
dO£|T*jHTJ:3lz. ^0)#SL Hl/9Td (DfiEfiSTdO 

IZ. J»«»3|ZJ:yhJ|;{73EftKT <D22»ffl KrnO)5S» 
1/Krn«lU *S<i£3 0);ii7irfc ^^sffiffiffiEftfia I 

c ttoiB8i:j:»mtniirit fcADSr*£fclz 
•fcy, «3lJ64tfifi I ret «i«U ««**lfc«fc« 

[oo 1 1] MLhJlrO*7*f-^2t*1i*3fclzJ: 

y*«fc*5SE««fififl I c iZcty. «$IB^fifil ret s 
IMUttLtttftQWlMg+ttlrtt , &tf#gLHI/£T 
d d^^-St 1 0)^-3ilJgcoM t T-0)fE»5Klft w 

[0 0 12] 
[ft 2] 



***r 



W 

Lj-jK 7, 

JuLs**JhMa +R)s + K T Ke 

h i K T* 

[0015] «ss«ffiaa ic izj;y«stffi«ffi i r«t 

HiTOfiiMIRtt, ft 20)* 1 JB T36 *♦ 
[0016] TOISffifiSA ic |=J:y«iMB*fl 

I ret Lfc«ft(J)«&&*fi I ret 6^^-351 

Swm arrDSiiMfttt* ft3 <DS5i is r& *. 

[0 0 17] »2. »3|Z*5ltT. MieHt^SftKt 
1iJiihfc«#$MU<a&5:T*ll** ft3|Zfcl**6tt 

• it«y, »2fcft3 0)ast,BH¥K«y. *iSftB 

^fiSlret 6>&^-3iIJScoM trO)fciSBaft<o 
M (s) fcBfr^ U^*.7" J:L** 

[0018] miz. es&tiHKfifia i c iz J: y«Ss!g^ 

fiS I ret S«fflL<CL«60)*piLhJt5Td 
10)iiSili73a)M arCDfiBiOTfttt* ^2^215 

5»*»m tT0)fiaBflfti4»3»2is y. ^^i* 

[ooi9] ic izj:ytlflLttu«6l= 

Ma>*a)Mtt»<r*fc^lzSSALfc*2iS*« 

81 OtDtf-fVKA ftift2S52Ii (D^tFIZJo ^0)T. *r 
SLhJl^Td 0)^§fiiKA fSJ^T^-^jiJgwM |Z|ft 

[0020] -* % WifltfAio l=J:y««Lfc« 
^0)^gLh;i/C?Td 1 cD^-^JiacoM itr 

O0)>f-fVKfl ^h«L>0)r, ^gLr-Jl/CTd 0)^- 

[0021] «*T. *ahili7*71f-^2izj:y# 
«Dfc*s!5«fflfiSA I c izj:y«m^«B I ret ^?i«r 



%cfcii«ty. «siro?iHa«0)«£ttss<T*c. 

CO 0 22) UA>U 1 O^-SJSJSwM 

[0 0 23] #&HK7Td 0)HI5:fiSTdO^*fi>)^S 

W-pi«l»ei|=A*U KTnffiUTSfcfflt, «as 

hJM Ofc&ftffiJkhfc* t5J3ilii7 YJl9 2 6 0)Jgfijfig 

ATJLT, wFI- JMn<SLT^fctSSllOS*2 4|=J:y 
JjQSU ilDSS2 4 0)£ti^^. &BJrJ3i6&<oFl£8^tH- 
*MB7-fHr$2 6HA71U t5^iiifi7 * 2 6<D 

u i-oai^s^aLhJi/^Td <j)jis:fiSTdotLTHi3: 

[0 0 24] 
[»4] 



[0 0 25] »4|3ETJ:5IZ, ttdifltt$g-3lgJ3g 

$7 -r 2 erftjti Lfcaffl. 9 2|* % 

»*»23SfflL»T*«0fcMLhJl5Td rfc *»i iz 
S**tS:fifiTdo:£<gttaifl7 2 e£il L/=feo>t 

[0026] CtD^a KJl/OTd <J)ff:£fliTdO£, hJlr 
SE&Kf 0)£ift:fiaKrn(D^1/Krn^^-fVlZ^T) 

iwi»3i=j:yi/Krnttu«i«i«ttfl ic £sair 

❖ffiir«f kHDS«cti:J:y, «39*a*1ffi i r«f £ 
*. I5«aa7-f Jl5 2 60)J8IUfHsfiS»oiFittMaiWft 

Td ©HEEfiBTdO<DE*itt0*ll**<tf y. $£±>I 
(DTy-f^0)«i«Wau*fthJlO*7*f-/t2* 
[00 27] 09|ZX«llZ^3.U-^3V*t = -3fc« 

ttf-*l?*U L= 5, 7rnH, R«18fl, KT = 0 ■ 



183Nm/A, KE * 0. 183Vs/rad, JM 
= 3. 06x iO-5kem2. coF1= 1 x 1 04 rad 
/s, KA = 32, Kl =6 0. KP = 3. KV = 1 . 

7 2X1 0-2t Lfc. 

[0 0 2 8] §1 ottttie^Q vomzmwrftvit 

^5aU-5;aV0)ISar» U. fflttlZ&4Eird (s e 
cK KDEJiuIS ( r pm) Rtf ^-5 

SSMSSTV^? (A) T«-t*T5SLT« *. ^-352 

*-3ttlz4;L *-3E»f*o. 5»ll#a.HI/2T 

[0 0 2 9] Q1 1 ttttKS3feT»**l**-3 1 €2 

5 1 0)|g]iiM£r pmZ\ S^xSfiBSP 
(A) TfflCTirLTfc *CfcliElOl=jSTS'SaU 

[0 0 3 0] (IU ^-5 1 li 1 0 0 0 r pmTS^i 
filTfcy. 01 IttMLMIr^Td €«1J|D. 

MB#|:t*J 1 5 0 r p mO®%z&mWT. #8LHI/9Td 

*. 
[0031] 

[£i«65(Bi*LJ;3fcT*IiSi] «*WI=S**i*J:d 
*a.Hbi7*7*f-/*2lzJ:y#«&fc. #SL HI,:? 

Td (DfisifiTdoii^y^&^fiSi ref &mitz#\ 
s *♦ bp 6, »2. »3<D#sLHi9Td A^^-sa 

II. ^55fB^fiSlref ^JSmr^t, ^SLhJ(/^Td CD 
JESttMfflLttlOBdO) (Ls + R) / (Ls+R+K 
A) fiSktty. *35*"H*1 O0)<f-f VKfl 0)fifi^±? 
< hJt^Td (DiK»liSBytt<'h*< T^C 

[0032] L6>L ^-fVKA **»<T*l« 

«i=tt * c fc uaMttizm & a»r * 

^ftiR y, J^L ^SLhJl/^Td 0).^0)W>J±|IfePS 

[0033] *»wii±iEayiza*T» wmmq 

[0 0 34] 

L - 5 L*fc ^ - 5 <J)i£m$'J^ 



^SLhJlrOOHISfifi^*^ MEJIf-7<Da«=JlS« 
aata>7<f VW^MkCJty, tfEMLHIr9«> 

CO 0 35] IS#JS 2=eiS(D5g^tt. »$iS liESOtfE 

ttittWIS**^. tSJ3ira7<ll/9fc*i|S*fciinSH 
tl=JtyttW«*«ffi«r*J:dl=»j(6U C<0htW 

8^«tti& k izj; y. ffiIS#SL VhO (MiSffilzp/rSfl) 

utkrsfcorfc *. 

[0 0 3 6] ISsfcie 3££d)»mi. *-3i£j££S'JS> 
li, *ffl.HH7<&tK*ISfc. WIEx"f*-Jb-7fl)iS 

coo37]ij*js iieiso)ie^(DftffliiiuTo)jjyr 

3i IP*. ^E-5 0)*«?«)S«aifiSk, *-2<J)h 

y^«m« lt£*»3*i= J: y * - Sfliisfcasffis 

MI^QaSffiSsBU. BUT**) 
fc#SLHI/9<D*t3:ffi^ «SBJl-7fl)ja*yJl/««ffl 

UTtt*tt«««m=J:ytt«*fi Lr«5sa«ffis* 

^ C0)*3SM«filiJ:y*SS^fiBSafllT*Ci:ll 
CO 0 3 8] iffsgig 2d)ftffll*JUTfl)iiyTR *. BP 
- 5 OSE^ (DAMS ^- * V h (D«£*#t3<J)& 

«UT«ft»«»i=J:y*-«fla*ttani«»*LT 

izj:yhfcwa*UT*3SiMffis#^ cawstiflMi 
iz j: y*ssifB*fis«w«r* c fci= a #sl hi9<d 

Co 0 39] I^ie 3(DflUffl*JUT<DXiyrR *. IP 
*5, S')2P;£ElittSLMt/2a)te:E*i£k. ttffiv-f*- 
Jlr — 7fl»MyJlr«MI Lrtt*tt«««H fctfft tt* 

«f8«ffia>««*«««;iri**fl)r* enterals 



izjty, *a«*tt«iiHr*cki:j:y. mhw 

CO O 40] 

C004 1] CSgBfiO^Sgl 3 

[0042] D1 l=5?rsafifl)JKffii 1 <Di££ 

swssut. ®7izsrtie*«a)«jsii=JiDii^ flies 

«taS3kfiQSS8i:CJ)rB t lCD?>r^-Jl/-7i:. 
»4SttJjDL/=Ckfti»«ftrJ5 *♦ 
CO 0 4 3] SffiQES 1 1 (DJlJg$ r iai^SlZ 

S&Kr 0)ia»fflKrn(D^-fV€»-3l«»2 1l=A73 

4<J)ffitS*-*V h JMna>tta«ttO)iMyJl/«««L 
Ttt*ad*2 3| = X73**l*. ^«1SS2 1<J) 

ai73fc, »S*2 3fl)aSafctt* JlDSS2 2l=A*)**l 

CO 0 4 4] *t=eftDSSJ2 2 0£ii7lT-S SHEfiST 
dO|J, hJl5S»Kr 0)22fWfflKTn<Dj«1/KTnO)y 

*3SJb- 70)S^ ^JbStemLrttSttfPJi&^SS 4 JZA 

8lzA73**i*. JfflSa8<Dfed-*o>A73fcUTIitt 

CO 0 45] Cftffl) SSMtDflgSSi 0)^-5 1 (DilJgfrJ 
>3^5 : J^ffiJSL7:<£^a^S23|Zj;y. ^E-^JSS 

com sa«LT»fc^-5 hjir9ottxak%jnitTa 

*WkPlUrK y*fl)fiSttttSBlfti Tsft^fcfifikTOt 

[0046] »£*tlfc»a.hJl/5Td d)»3:fflT 
dOli, ML/9 3:&Kr 0)iSWiSKrnO^g(fiSO^-1'Vl 

/KTn«»-3i»fl*3i=j:yii«T*ckm:y* ^ti 

S3 0)ili7]tts TdO/KTn= ( KTn * IM-JMn'toM 
• s) /KTnfctty. ^5S^-7<J)^^5 : Jl/ : &ffimLr 

co 047] ^lt. ra»^si4(j)ai^)r£ $«ssa 
ffifisa ic irraasta:*. fit, ^-5kd««? 



CO 0 48] 

C»5J 



A,C = 

[0 0 4 9] Wie^^lfflflSa Ic lifiDS*8|ZA^? 
kLTllDS»9l=A**tl*. 



[0 0 50] ti!5i&5?£*tV*^S8tt«fiA Ic 

tfaa.Ni/9Td fi>6*-5»«ttu ^rofcjsra^o) 

[0051] 

GEk 6] 



, , _ £l*Z !,</ 



5 a £i4fc 



[0 0 52] tfSENI/SMKT tt(D32tft5ffiKTn. ff 

<asrti«. »6izjsi«6tt«i fc«y. a/t. l 

-Ln &tfR-Rn fc#<?H&0 fc «2&tB^ti& I 

ref fr^-S&JSajM t T<DfciS(HT&wM (s) l*T 
EK 

[0 0 53] 

[ft 7] 



Mi 



[0054] » 7 tt, ttS3»3lZiSUT. 5 €8* 1 fc L 

liSB;l*Cfc|ztf*« 

[0055] mm *xna>]nii=J:tii& mxi 

*«&fc»8LHl9Td OJfEfiSTdOS. ttfr-yom 
^7 : fl/££8UrtfStt:&J8t£84 t, hit^Sfeo)^ 

frfifi KTnd)lli 1 / KTnd)** VfcB^JMK 3|Z<fc 

«ft»B<M i ref \zmX. tffctt«9BtMfii ic tr* 
cfcliJty. &7|Zif,TJ:ol3. *§55li^fiB I ret |ZH 

oro^-fv^faio^tDPJSioiieLvsaffiizr^ck^T 

[0 0 56] [Sg]feCDfl2:£2] 

(ffijsS) ii2ia»<DM2a)aMy*Kao)7Q^ 

[0 0 57] SeM©JKffi2l=*5l*T, «Kii*tlfc*tt* 
« I M tthJWaft©jaftttKTnO)^-f V*»^1M 



B2 1 IZA*)***, ^-51 (D^-^JiStoM li. ^ 
-5@li^fl)«ttt-> V hJkhfcte«a5fl7Yil/32 
eo)5SWHsB»»Fi fcO>tt=£?-f VlZ»-3«M»2 5|Z 
A*>£*t* + fir, «1a3S2 i©aitik*ii»2 5 0) 
ffirtfctt, iD»B2 4|zA***l» hDSH2 4 0)£ii7lli 
j8WH5B»wF10)tgigii5i7-f Jl/32 6|ZA7]*:h** 
[0058] *fc|Z % tgi3ii$7-r'Jl/S2 6(Dai*lkJ$ 

•B»2so>as^kttJios*27iz«tyjnis*^ c<»iio 

SB2 7<j)ii}*r£ ^HISfiBTdOli. Hl/C^&^&ft 
ffi Kfn 0)i2& 1 / KTnO) -f V -3*«S 3 |Z A* * 

««UTtt*J±«»d*4 2|ZX***U ^(DiiiTDli^ 
SSEMIRfiS A ic fc tTttW»B|ZA**M. 
[0 0 5 9] hfc&J8i£S4 2?ii, 

V5T{7 5V^CD2aft5ffiLn fc1SigSIil7 -f Jl/ 5 3 1 0)51 

fcfifiwF2- Ln /KA %<f-f>|Z|#-p*«i«2 8k, « 
3&*MB1 OO^f^VKfl 4:*-2 1 0)S 

«-5r-fvi=»-3if«i2 9i: % wieie>tBS3a)ai^/)i 

[0060] tBE*M2 8a>ttftJ:*«B2 9<Dffift 
ktttt«ll3 0|ZA**ft, M*B3 0d)ai2lttaiWfl 
s6'ftwF2a)t513iijfl7 -f ^53 1 iZAtJ^ft^. 

[0 06 1] arfelZ, ®«iili7-<^5 3 1 (D£ii73 k« 
«*2 8fl)aS*kttftDS*3 2lZA**=h» C(J)JlDS5S 

3 2coai73. ep^, ftffltfta3 4 2 0)ffi:tti»Etffra 

file t LrWIEftDSS8|ZA^*tl*. *fc JiDSS 
8fl)fc3-*0A^lZttttMttd»5d><D<D«5gffi^ffi 
I ref /)5A73^^. flDSS 8 0)ili^liiJOSS 9|Z^«otl 

a. 

[0062] (ftffl) **ttO)JB3g2|Zfcl^T, 

i o)*«^« i m ^-5 1 a) ^^c?s:iiKr o)ja 



5 1 a)^-2£Jg<oM ts t-^Hii^cDffltt^-^V 

[0063] *IT. ZO)J)0SLrf#A:fiil:«jaiSfe 

Flfc«UTSfc<B«ISLZ\ *SLHl/9Td a>lt£ 
fifiTdO£#«fc*Cfc|* D8|Zmra*MfcHi;7ft U 
C0)&£a>3SS tttfl£i» 4 fc tt *♦ 
[0 0 64] ffcE^ttfc^ftHl/STd ©JtJEffiT 

S»^iW»3i:J:yW5C!:l:J:y, ca)*84iS 

30)ili^lli. TdO/Kfn^ajFI (KTn « I M - J Mn - co 



M • s) /KTn (s +o)F1) fctfy, *38Jl/-70)B* 
7flr««« UTtt*tt«»d» 4 2|Z 

Cooes] fciz, @2%$@urU:M»d»4 2a)e 
aKiasstsrsfc. *>F2/ ( s + a»F2) • an ■ * 

+ KA + Rn ) / KA fc <£ «. C+lli^SSI Jl/^CDiS^ 
5= M,Sm*3 L Ttt £D 1 H?nr ttfiUSfe^SI 4 fciglifi SiB 
»O)F20)t5igiii5a7 26 O)£-fE>5BCI&0)ttlZ<£^ 

n**- fi^, Miehtw%^S4 2(DaitiT^ 

teffitfiSA ic liT!2&8r#$)*CfcA5r£*. fc£ 

[0 0 66] 
C&8] 



4/c 



[0 0 67] *rie^3s«ffl<ifi ic tt, iiosjseiiA* 

«ffi*fifi I ret kftOS^ttSr/itt^Stti^fiSi 

c k Lrtom§&9izui*:h£u 

[0 0 68] WI£fgig5Jja7 2 6<J)£ftJfJ3sB&co 

&*a>IWffl»«J;yfcSa±3<S:S:Tftl* rtfth 
«y, M±*0)jlft£!!S«LTfc£L5: 

[0 0 69] *fc % liUfJSSKcoFU «F2tt % *'J3Ptt& 

oils hsr y u t ivd r tit* 

trtltt, *!55fB^ftB t ret »tf*aL M19 Td ft»6^ 
« k^U^*TR<U &3|Zfcuro£B& 1 k Lfc 

5JSjs«m arofeSBa&rfc £&3<j)$g2i5 iztg=yr 

l*iBjl5Ctl«Mia)JBii!!i ©«^kM7« 5. 

[0 0 7 0] H3|Z§ePg|Z^$ aU-^ 9V€f7?feKl 

5. 7mH, R= 180, KT = 0. 183Nm/A, 
KE=0. 183Vs/rad, Jht = 3, 06x10 
-5k e rn2 4 wF1= 1 x 1 04 rad/s, KA - 3 
2, Kl =6 0, KP = 3, KV = 1 . 7 2x1 0-2 1 
U £ fc(oF2 = 1 x 1 04 r a d/s k Itz. 
[00 7 1 ] [5]4|»ie7P^CIllZ||^L>rf : T^/=^ 
SaU-^aVCDfSmfcifiTfcOra y, *-$MO)[BJ 
GMS'r pm, ^-3*3S«S€7V^7 (A) rffiti 
TiSLTft t-9lO)SWIO, 2»r0. 3Nm 
<D*S*<D*a.HH?Td «-3ttlZ4;L SSfftft 
o. 3»T*ahitOTd «y*-Dfcdft0)V^aU 



-V3 yz-& £>♦ 

[0072] E5tttEEs:»rs**i**-$n £2£ 
(a) rflitir^ur^ scki*d4ci)«£fc[5]ftrfc 

fflu ^-3 iiii 0 00 r pmrEftllSELrfc 
y, H5tt^gLhJlOTd ».*UfckS©*€ 

[0073] H4 N H5/)i^^^AiJii:J:dlz, y^aL 
- V»l fcXIIktt J:< -* LT * U , Ztz&7 

^rtfcy^SL hJi/OTd 1 oHteai^N 

coiKgliS'J>lzttiJ!±*t\rL>^, 

[0074] PS* *aoi(Dime7tt. tteuMttds 

4 2€®eizsr®»«lz3%r J:dlz6st4fflO)as« 
«»5 l7bM5 5€fflur««Jir*Cfcl!|iX , S*. t 

K09tttl= J: yttEUMlftM 4 2 kiq«ttttM«M 

[0075] at, na:LT#«&fc*rSLMi/9Td cdji 

SlfllTdO^. 51WSliBfeo)F10)tgi3iS^7 <Jl/5 2 6(D 
fsiiHa»kO)tt%f£>iKli8[k LTI#otkirt»*»4 2 

hJl/9S!'»KT 0)£i^fiSKrnCD^»1 /KfnO^Y 

V«M?itM3kl=J:y. UMUftlTSAfcllM 
35t«fflfiiA I c fc LT*5iE«*fiS I ref |ZftD^ «ffctt 
eSHB^fifiio kT^^klzj:y, &7|zjf>rJ:5lz. 

^^Ji^fiS I ret II^r^^E- 5 1 <DJC^««^S < T 

ttL*Sififfil=r5CkdiTS. afc*rffl.Hl0Td 
^-5Jtje<oF1^0)fl5S^±T"«iJEr*CkftiT?*. 
[0076] C(J)ilkli, Zlvea-5lZ<t^^^ 

-*^3V, atfs^rwis^ftfcfcfcyTR *a=. 



8. 2 9fcfiOS£32 fc|=«fcy«rfUfc<DT\ / 
[0077] 
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